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Description 

2. Technical Field 

[0001] This invention relates to a vehicle with an au- 5 
tomatically controlled clutch, In which ON-OFF of the 
clutch is automatically controlled through commands 
from the controller. 

3. Background Art 

[0002] Usually, vehicles are equipped with a friction 
clutch as a clutch itself and, in some vehicles, the dutch 
is not controlled by manual operation but Is automatical- 
ly controlled through signals output from a cotroller or is 
controlled either maually or automatically. In this speci- 
fication, vehicles which allows the clutch to be controlled 
at least automatically are referred to as vehicles with an 
automatically controlled clutch. 

[0003] Fig, 5 Is a block diagram showing a conven- 
tional vehicle with an automatically controlled clutch. In 
Fig. 5, numeral 1 designates a gear lever, 2 a clutch con- 
trolling change switch, 3 a brake switch, 3A a parking 
brake switch, 4 a brake pedal, 4A a parking brake, 5 a 
controller, 5-1 a clutch ON-Off map to be applied while 
coasting, 6 a clutch pedal sensor, 7 a clutch pedal, 8 a 
master cylinder, 9 an accelerator pedal depression 
amount sensor, 10 an accelerator pedal, 11 an engine, 

1 2 an engine rotation sensor, 1 3 a clutch, 1 4 a gear shift 
position sensor, 1 5 a release fork, 16a transmission, 1 7 
a transmission rotation sensor, 18 a pressure oil pipe, 

19 a hydraulic clutch actuator, 20 a sleeve cylinder, 21 
a rod, and 22 a clutch pedal position sensor. 

[0004] Additionally, the vehicle with an automatically 
controlled clutch illustrated here enables one to control 
the clutch either maually or automatically. 

[0005] The brake switch 3, parking brake switch 3A, 
clutch pedal position sensor 6, and accelerator pedal 
depression amount sensor 9 respectively detect wheth- 
er corresponding pedals are operated or not, or detect 
the amount of depression of corresponding pedals, The 
detected signals are input to the controller 5. 

[0006] The gear shift position sensor 14 detects the 
position of gear shift In the transmission 16, and the 
clutch position sensor 22 detects the clutch position be- 
tween ON and OFF positions(clutch stroke). The trans- 
mission rotation sensor 17 detects rotation number of 
the counter shaft of the trnsmission 16. Vehicle speed 
can be determined by converting the rotation number 
taking Into consideration gear ratio and the like. (In this 
case, the transmission rotation sensor 17 is used as a 
vehicle speed sensor.) Detected signals from these sen- 
sors are also Input to the controller 5. The controller 5 
Is constituted based on computer technology. 

[0007] The hydraulic clutch actuator 1 9 Is an actuator 
which controls ON-OFF of the clutch based on the con- 
trol signal output from the controller 5. The clutch 13 is 
constituted so that it can be either automatically control- 



led through the signal from the controller 5 or manually 
controlled by means of the clutch pedal 7. For this pur- 
pose, the hydraulic clutch actuator 19 is positioned on 
the way of the hydraulic pipe 1 8 between the master cyl- 
inder 8 of the clutch pedal 7 and the sleeve cylinder 20 
of the clutch 13. 

[0008] The clutch controlling change switch 2 is a 
switch which is switched on the side of the mode of au- 
tomatically controlling the clutch 13 or on the side of the 
maually controlling mode ( through the clutch pedal 7). 
When the switch 2 Is on the side of the manually con- 
trolling mode, hydraulic pressure generated from the ac- 
tion of the clutch pedal 7 is conducted to the sleeve cyl- 
inder 20. When on the side of the automatically control- 
ling mode, a pump and the like (not shown) inside the 
hydraulic clutch actuator 1 9 are co-operated by the sig- 
nal output from the controller 5, and the hydraulic pres- 
sure thus generated is conducted to the sleeve cylinder 
20. (In this case, even when the clutch pedal 7 is footed, 
no hydraulic pressure is conducted to the sleeve cylin- 
der 20.) 

[0009] Additionally, some vehicles with the automati- 
cally controlled clutch have a gear lever 1 having a 
switch within its knob. The switch functions so that, 
when a driver applies pressure to the gear lever 1 for 
shifting the gear, it is switched on to detect the intention 
of the driver. When the ON signal of the switch is input 
to the controller 5, the clutch 13 is let out (OFF) in prep- 
aration for gearing, then the gear is actually shifted. 
[001 0] When such vehicles with an automatically con- 
trolled clutch parking on a downhill road (the engine ro- 
tating with the clutch OFF) with the gear shift position 
being In a driving position and not in a neutral position 
are released from brake-parked state, they start going 
downhill even without stepping on the accelerator pedal 
10. As the vehicle speed reaches the preset level value 
( =preset level value for switching the clutch ON ), the 
clutch 13 is switched ON according to the signal from 
the controller 5, thus engine brake beginning function- 
ing. As a result, the vehicle speed Is decreased. 

[001 1 ] If the engine brake is so strong that the vehicle 
speed is decreased to another preset level ( =preset lev- 
el value for switching the clutch OFF ), the clutch 13 Is 
switched OFF. Otherwise, the engine could stop in some 
cases. 

[0012] Driving without stepping on the accelerator 
pedal 10 (i.e., depression amount of the accelerator 
pedal= 0 %) Is called coasting. In order to control the 
clutch during coasting, vehicles with the automatically 
controlled clutch have the above-described preset level 
value for switching the clutch ON and the preset level 
value for switching the clutch OFF, with some hysteresis 
between the two ON and OFF level values. 

[0013] Fig. 2 is a graph illustrating the hysteresis iri 
controlling ON-OFF of the clutch. When vehicle speed 
of a vehicle with the clutch off is increased to the 
clutch-ON level V 2 , the clutch is switched ON. When ve- 
hicle speed of a vehicle with the clutch on is decreased 
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to the clutch-0 FF level value V. the clutch is switched 
OFF. 

[0014] The difference between the clutch-OFF level 
value and the clutch-ON level value Vg, H, is a width 
of hysteresis. If the hysteresis width is too narrow, 
ON-OFF of the clutch will be repeated too often. That 
is, so-called “clutch ON-OFF hunting* takes place. To 
avoid this, width of the hysteresis Is generally adjusted 
to be large enough. 

[0015] Such clutch-OFF level values and clutch-ON 
level values are preset for respective gear stages for 
controlling the clutch during coasting. They are provided 
In the controller 5 as a map 5-1 for switching the clutch 
ON or OFF during coasting. 

[0016] Fig. 3 Is a graph showing a conventional map 
for switching the clutch ON or OFF during coasting, with 
the gear stage as abscissa and the vehicle speed as 
ordinate. Curve (a) shows vehicle speed on the way of 
increasing at which the clutch Is switched ON and Curve 
(b) shows vehicle speed on the way of decreasing at 
which the clutch is switched OFF. The difference be- 
tween the curves (a) and (b) in the ordinate direction 
represents the hysteresis width. 

[0017] To describe the clutch control specifically tak- 
ing the case where a vehicle is driven in a coasting state 
with the gear stage at the 4th stage, the clutch will be 
switched ON when the vehicle speed Increases to point 
A, whereas the clutch will be switched OFF when the 
speed decreases to point B. 

[001 8] Additionally, as conventional literature relating 
to the vehicle with automatically controlled clutch, there 
is illustrated, for example, Japanese Unexamined Utility 
Model NO.H6-8825. 

[001 9] However, there has been a problem that, if the 
clutch OFF level value is set at a lower level in order to 
widen the hysteresis width for avoiding the clutch 
ON-OFF hunting as much as possible during coasting, 
the above-described conventional vehicles with auto- 
matically controlled clutch cannot be smoothly stopped. 
[0020] More detailed description of the problem is as 
follows. In setting the clutch OFF level value at a lower 
level for widening the hysteresis width, the engine would 
stall if the level will be lower than the minimum vehicle 
speed for keeping the Idling of engine, thus naturally the 
level not being set at a level lower than that. However, 
it is possible to set the level at an extremely near level 
larger than that. 

[0021] If the clutch OFF level is set at such a low level, 
the clutch will not be easily switched OFF when the 
brake pedal 4 Is stepped on to stop the vehicle, thus the 
vehicle continuously receiving the driving force of en- 
gine to keep moving. Therefore, a strong stepping force 
on the brake pedal 4 must be kept to stop the vehicle at 
an Intended stopping position, thus smooth stopping 
having been impossible. 

[0022] Independent claim 1 Is based on a clutch con- 
trol system as disclosed in JP-A-60 157 930. 

[0023] The subject of the present Invention Is to solve 



the above-described problem. 

4. Diclosure of Invention 

5 [0024] The first subject of the Invention is to avoid 

clutch ON-OFF hunting while a vehicle with an automat- 
ically controlled clutch are coasting. The second subject 
of the invention is that upon stopping the vehicle by step- 
ping on the brake pedal, the clutch is switched OFF ear- 
10 Her to cut the driving force of engine and the vehicle can 
be stopped smoothly. 

[0025] In order to solve the aforesaid subjects, it is 
intended In the present invetion that, in a vehicle 
equipped with a gear position sensor, a vehicle speed 
15 sensor, a brake switch , an accelerator pedal depression 
amount sensor, a vehicle-controlling controller, and a 
friction clutch automatically controlled to be engaged 
(ON) or disengaged (OFF) through the controller, the 
controller has two kinds of clutch ON and OFF switch 
20 rnaps with different hysteresis widths defining the on 
and off switch points of the clutch while coasting in de- 
pendence on vehicle speed and gear position to be ap- 
plied for controlling the clutch while coasting, one map 
with a smaller hysteresis width Intended to be applied 
25 while stepping on a brake pedal during coasting and the 
other map with a larger hysteresis intended to be applied 
while not stepping on a brake pedal. 

5. Brief Description of the Drawings 
30 

[0026] 

Fig. 1 is a flow chart which illustrates clutch control 
of the present invention during coasting. 

35 Fig. 2 is a graph which shows hysteresis in control- 
ling ON-OFF of clutch. 

Fig. 3 is a graph which shows a conventional clutch 
ON-OFF map to be applied during coasting. 

Fig. 4 is a graph which shows the clutch ON-OFF 
40 map ofthe present invention with a larger hysteresis 
width to be applied during coasting. 

Fig. 5 is a block diagram which shows a convention- 
al vehicle with an automatically controlled clutch. 

45 6. Best Mode of Carrying Out of the Invention 

[0027] The present invention will now be described in 
more detail by reference to the drawings. 

[0028] The block diagram of the vehicle of the present 
50 Invention with an automatically controlled clutch is the 
same as shown by Fig. 5, except that two kinds of maps 
are provided as the clutch ON-OFF map 5-1 to be ap- 
plied during coasting. That is, one map has a smaller 
hysteresis width, and the other has a larger hysteresis 
55 width. It may also be possible to use a conventionally 
used map as a map with a smaller hysteresis width and 
newly provide a map with a larger hysteresis width. 
[0029] Fig. 4 is a graph showing the clutch ON-OFF 
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map of the present Invention having a larger hysteresis 
width to be applied during coasting. In comparison with 
that shown In Fig. 3, the gap between the curves (a) and 
(b) in the ordinate direction Is larger, which means that 
the hysteresis width is larger. 

[0030] Fig. 1 is a flow chart illustrating how to control 
the clutch during coasting according to the present in- 
vention. This Is control is conducted within the controller 
5 . 

Step 1 —Check whether the vehicle Is under coast- 
ing or not (i.e., being driven with 0 % of accelerator 
pedal depression amount or not) and, If not, return 
to the start. This is checked based on the detection 
signal from the accelerator pedal 10, the detection 
signal from the transmission rotation sensor 1 7 (uti- 
lizing as a vehicle speed sensor), and the like. 
Step 2-Check whether the brake pedal 4 is 
stepped on or not. This Is checked based on the 
detection signal from the brake switch 3. 

[0019] 

Step 3 —If the brake pedal 4 Is not stepped on, the 
clutch ON-OFF control is conducted by applying the 
dutch ON-OFF map for coasting with a larger hys- 
teresis width. Thus, clutch ON-OFF hunting can be 
avoided. Since the brake pedal 4 is not stepped on, 
the driver does not want to stop the vehicle. There- 
fore, even when the vehicle speed is as slow as im- 
mediately before stopping, it does not matter that 
the clutch is in the ON state and the vehicle receives 
the driving force from the engine. 

Accordingly, the lower limit of the hysteresis 
width may be slightly larger than the vehicle speed 
corresponding to idling rotation. 

Step 4 — If the brake 4 Is stepped on, the clutch 
ON-OFF control is conducted by applying the clutch 
ON-OFF map for coasting with a smaller hysteresis 
width. Since the brake pedal 4 Is stepped on, the 
driver wants to stop the vehicle. In such a case, ap- 
plication of the map with the smaller hysteresis 
width causes earlier clutch OFF operation, thus 
coasting by the driving force of engine not being 
continued for a long time. Thus, it is not necessary 
to keep a strong stepping force on the brake pedal 
4 till immediately before the vehicle being stopped 
at the Intended position. 

[0031] Additionally, In the above-described embodi- 
ment, description has been given taking the vehicle 
whose clutch can be controlled either manually or auto- 
matically as the vehicle with an automatically controlled 
clutch but, needless to say, the same applies to vehicles 
whose clutch can be only automatically controlled. 



Claims 

1. Automatic clutch control system for a vehicle 



1. Automatlsches Kupplungssteuersystem fur ein 
Fahrzeug, mit elnem Getriebepositionssensor (1 4), 
einem Fahrzeuggeschwlndlgkeitssensor (17), ei- 
nem Bremsschalter (3), einem Sensor (9) zum Er- 
fassen des Ausmasses der Betatigung eines Fahr- 
pedals, wobei alle diese Sensoren mit einer fahr- 
zeugsteuernden Steuerelnrichtung (5) verbunden 
sInd, und einer Reibungskupplung (13), die durch 
die Steuerelnrichtung automatisch in Ein griff (EIN) 
Oder auBer Elngriff (AUS) gesteuert wird, wobei die 
Steuerelnrichtung zwei Arten von Kupplungs-EIN- 
und -AUS-Schaltkennfeldem (a, b) hat, die unter- 
schledliche Hysteresebreiten, die die EIN- und 
AUS-Schaltpunkte der Kupplung wahrend des Fah- 
rens ohne Fahrpedalbetatigung in Abh^nglgkeit 
von der Fahrzeuggeschwindigkelt und der Getrle- 
bepositlon definieren, aufweisen und die zur Steue- 
rung der Kupplung wahrend des Fahrens ohne 
Fahrpedalbetatigung einzusetzen sind, wobei ein 
Kennfeld mit einer kleineren Hysteresebreite dafur 
vorgesehen 1st, wahrend der Betatigung eines 
Bremspedals wahrend des Fahrens ohne Fahrpe- 
dalbetatigung eingesetzt zu werden, und das ande- 
re Kennfeld mit einer groBeren Hysterese dafiir vor- 
gesehen ist, eingesetzt zu werden, wenn das 
Bremspedal nicht betatigt wird. 



comprising ; a gear position sensor (14), a vehicle 
speed sensor (17), a brake switch (3), an acceler- 
ator pedal depression amount sensor (9), all con- 
nected to a vehicle-controlling controller (5), and a 
5 friction clutch (1 3) automatically controlled to be en- 
gaged (ON) or disengaged (OFF) through the con- 
troller, In which the controller has two kinds of clutch 
ON and OFF switch maps (a,b) with different hys- 
teresis widths defining the ON and OFF switch 
10 points of the clutch while coasting independence on 
vehicle speed and gear position to be applied for 
controlling the clutch while coasting, one map with 
a smaller hysteresis width intended to be applied 
while stepping on a brake pedal during coasting and 
15 the other map with a larger hysteresis intended to 
be applied while not stepping on a brake pedal. 
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50 

1 . Systfeme de commande automatique d'embrayage 
pour un v6hlcule, comprenant une sonde (14) pour 
position d'engrenage, une sonde (1 7) de vitesse de 
v6hlcule, un commutateur (3) de frein, une sonde 
55 (9) pour ddtecter la quantit6 de depression d'une 

pedale d'accel6rateur, toutes les sondes etant con- 
nectdes avec un controleur (5) commandant le v6- 
hlcule, et une embrayage (13) k friction comman- 
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d6e automatiquement par le contr6leur pour §tre 
engage (ON) or etre d6sengag6 (OFF), dans lequel 
le contr6leur a deux types de diagrammes caract6- 
rlstlques (a, b) de mettre en et hors de fonction I'em- 
brayage, les diagrammes caract6rlstiques ayant 5 
dlff^renls largeurs d’hyst6r6sls d6flnissant les 
points de mettre en et hors fonction I’embrayage 
pendant marchant, sans appuyer sur la p6dale d'ac- 
c^l^rateur, dependant de la vltesse du v^hlcule et 
de la position d'engrenage, les diagrammes carac- to 
t6ristlques avec different hyst6r6sis 6tant destln6 & 
etre appliques pendant marchant sans appuyer sur 
la p6dale d'acc6l6rateur, un diagramme caract^ris- 
tlque avec un hyst6r6sls plus petit 6tant destine k 
etre appllqud quand appuyer sur une p6dale de ts 
frein pendant que marchant sans appuyer sur la pe- 
dale d’acc6l6rateur, et 1‘autre diagramme caract6- 
rlstique avec un hyst6r6sis plus grand 6tant destind 
k etre applique quand non appuyer sur une p6dale 
de frein. 
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